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(54) POLYIMIDE PRECURSOR, POLYIMIDE, AND ALIGNING AGENT FOR LIQUID CRYSTAL 
CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
alignment film which has a slant alignment angle being 

low and stable against heat treatment and, after being / % 

rubbed, can uniformly align a liquid crystal by using a J^°\ t*^*-™*- f 

polyimide precursor containing diamine residues of a w&m- % m®$ J 

specified structure and having a reduced viscosity in a 
specified range. 

SOLUTION: The polyimide precursor has repeating units 

represented by formula I and obtained by polymerizing a 

tetracarboxylic acid derivative with a diamine. In formula 

I, R1 is a tetracarboxylic acid residue; and R2 is a 

diamine residue and is represented by formula II (wherein 

R3 and R4 are each independently a halogen or a 1-6C v .. m * f 

linear or branched lower alkyl or alkoxyl group; X1 and O^^^^^^^^O ft 

X2 are each independently oxygen or sulfur; n1 is an ih*? 

integer of 1-18; and n2 and n3 are each independently 

an integer of 0-2). This precursor has a reduced 

viscosity of 0.05-3.0 dl/g (in N-methylpyrrolidone in a 

concentration of 0.5 g/dl at 30° C). 
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3 0 #~ 1 0 Eff Pal £?$U<fcj:5#~5 Bf P4#7lilT'£ 

So 

[0051] sft, #v-{5.FtfmMmmcmm?%^ 
10 t>«> s Ri?gtt^ y 5 f i7* yiri 

*ft y 7 5 y L Tf# 6 tx/c # U 5 F 

So 

[0 0 5 2] L© 1 j;5fcfbllfc*'J75 KJSttfct*© 

^ & - a * y -f 5 f l tern, mm umac nm 

20 /l/tfp'JFy, N-x^;l/tfpy Fy N N-tTx;i/tfp 
'J FX, N , Nf - ^I/T-fe h 7 5 F, N, N— ^>< 

^wanso 

[0053] ss^a^tt^B5#-rs sw^ 
b , c o jj? y 5 f fe <fc a - / s /c « ,t° u = f 

30 -r- k xfUy^U3-;K h;l/xy, +i/i/yf^ 
WBtiSo 

[0054] ±M<Dx.o\cLx%htirc^mno^)^ 

77"^ X $ ft tt 7°^ X^ >y ^ '#©3gflJ!Sfei: fcSIp L , C 

ns±t\ 1 0 0 A— 3 0 0 0 A^iia^a&So o^T? 
40 M4-°y-i'5 Klft&7 Ky^«UI^W)EiSF«lir*jSu S 

[0 0 5 5] vid'yyWi, -jRfcttIB, Way, 
,t°yxx-r;l/ftiftD^#i/^fcP— v-^|hI(s^^- n ^> 

$ it it o - 7 r-^if^ -ti: S c t ic <fc D f f 3 

Svtfy^SL (mm) ^g-Tc^^S^^ifar^So 
50 [0 0 5 6] 
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ma 

L = N -M { (2 a r a/60V) -1} (I) 
(I) Sfcfcl^T, Nfct^tTy^HIk MiiffbjA^M 
(mm) , rttvtfy^n-^— cd^@ (mm) , nfct 

n— ^-oia*a» (rpm), vaxx-ycowiK 
(mm/#) -efeo, vtry^SA^tMs^f^trvy 

CO 0 5 7] C«£?&^l£y?%3(c£c>Tffi#?lt 10 

mmsnz #u -r 5 KHt©iiiaBTiftffi^**tf^ £y^ 

[0 0 5 8] An Improved Method for High Reflectivi 
ty Ellipsometry Based on a NewPolarization Modulat 
Ion Technique (S.N.Jasperson & E.Schnatterly) Rev. 
Sci.Inst. ,vol.40,page761, 1969 

High Frequency Polarization Modulation Method for 20 
Measuring Birefrin-gence (F.A.Modoine, R. IV. Major & 
E.Sonder) Appl.Opt. ,voll4,No.3, 1975 

EWSBTObWLTVScfcfciSU 5£y 30 

^7alRl ilfflttOX Ufc tt , ttDjz^S * ^ « if iff 

swsw&aMtu-t, ^tryya^i 5-100 (mm) 

<E>fo *Wi*Tttffl«0*£*O. 5 (nm) tt±, 5£ 
y^llOO (mm) fil±T»0. 8 (nm) £U:"t?*3 
c 4: tflffS L < „ ££5 if y ^"73 iSi fc«f§tt«DX y& tc 
"D^XitO. 5" WT* ^5(c!?$t<ao. 3° 

d ftWjiT'&So 40 
CO 0 5 9] c«cfcdfc^lfy^cj;or^-^o-75" 
l^fcK^«««fi!lfilUfc}SftEl^lll*ffl^^ c k fc «t 

Co o 6 o] WTfcH»Jfc<fet>"itieM*±ifs #38f!ii 

C0 0 6 1] * 

mi. 7\>y?fk& 
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■■ mm&n mmm 1 

5^ (4-75/7i-;W ^+ry- 1, 6-S^*x— 
F2. 40g (0. 0 07 3-e;W tl, 2, 3, 4- 

i/WfityT- h7*Wyiz fekfSn . 4 0 g 

(0. 0 07 2t/W *N-p<^-;l/fcfPU Fy CKTN 
M P i:*W§) 2 1. 5 3 g ^ SfiT? 2 fltiw&ss 

U -T 5 FMIEf* (# U 7 5 «y * K) &K%I9S3 L 
7c 0 «^aSJ*S«froJ&-fcJtffL, ilTcttffiO. 9 
6dl/g (MO. 5g/d 1, NMPf3 0°C) <D 

CO 0 6 2] COiKNMPfecfc^f/l/VDV;^ 

gktb st»s) <oi&&i®« mmta 0 : 2 
0) \c&^mmwd4n.m%\cmmLs *7xiit2 

8 0 0 r pmT*X^n-hU 01/^8 0°Ct? 5^ 

2 5 0 °cr* 1 mmmmwmirz, ctick^mziooo 

CO 0 6 3] CflD#U^5 FKW 3y^ffll\ S 

i<D3M<D%iftv^}£yymm%:MLrco ccv, ^tr 

Co 0 6 4] 
CSC 2] 

L = N • M { (2 n n r/6 0 V) - 1} (I) 
(I) iSfcfc^T, Nfi^ey^H^ Miiffbii^M 
(mm) , rtt7t*y7o-7-®« (mm) , n{i 
u-^-nmm. (rpm), VttXf-: ^©Sl&BS 
(mra/» ^lfyy®iK^§^^S4f^lfy^ 
g(iTC^<«:So 

co 0 6 5] coiaic^if^^fflasn/fc^©** 

5 0 /i m©X^-4^-e7 KV^lSF^KW 

z l i - 2 2 9 3) *axb**-fe;i/*f^/aufc, cn 

6 ©ffi^-b^CE^^S^SlfSM-eti^ L 7c c 

5, ^-rn<?)^ti-y^w*T-fe^ffia^< Sij^n-A 

JUa^-lcElftbTV^ScfcflTOSnfco S7c IS 
cfc 0 ffltS<7)^El5Fft *JPJS 0 7c £ C 5 , * 
ff 1 1 . 2° , *ft2ftt«feff 3 T»fi 1 . 0" 

tlfco 

co 0 6 6] fmmcitt&mm^ntmi^ 
vmomtzmmtzrcib, #is*wr;u*9 5°ci? 1 0 

iMW, 1 2 0 °ct- 1 mi& 1 2 0 "ct- 6 Bf «^Sn» 

CO 0 6 7] 

can 
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(9) 
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p— '7— HMSffe X-r-^mmm ffUJA^M ^Ify^jS 
Crpra) (mm/#) (mm) (mm) 



i^ft 1 300 20 0.50 4 6.6 

isft 2 5 0 0 1 5 0.5 5 1 1 4.6 

^3 700 10 0.60 263.2 



CO 0 6 8] MTMm2 

y^m^s 1 fce«©*ff 1 fe±t«feff 2 x*^ if y y 

S2. & n d tmmmoxi 



* 5 A n d fc«fM^XUft©fflJ®BS*3Sf 0 ^fr 1 © 

[0 0 6 9] 
Gft2] 





^vfy^g 


And 






(mm) 


(nm) 


C ) 


*ff 1 


4 6. 6 


0.7 5 


0. 2 


Sff2 


114.6 


0.9 8 


0. 2 



[oo7o] mmm 3 

mmm 1 fctaigb/citf y-r? Kms^n^sffl^v 
a 1 fciaeoftfr 1 zyyte&ttmhito c©£ ? 

c\ #««©5 if y tftfifiuwr j; 3 

3 4 8 9) £riiALT, SffiSSf3effc»*'feA/*fNSU 30 
/co c ©^/l/©Eft«iMft^l$ite «fc 0 KIK Lit t 

[0 0 7 1] MMM 4 

52' (4-75/7x- ;W "v^p+J-y- 1 , 

h2. 40g (0. 0 0 7 3-B/W t If V y b^— 
«6*»1. 56g(0. 0 0 7 2W) SNMP2 2. 

4 3 gcp, Sig?3l$l!8E££-£iK'.M5 KM.W* (iK 

-fcJlfTb, Mjffli&O. 94dl/g OftKO. 5g 40 
/dK N M P * 3 0 *C) <Dt° U 5 KMKft^SSfi 

[0 0 7 2] C©»«£NMPfc«fctf B S©iB&JS» 
(Iltt8 0 : 2 0) fc^OlBBfigSMSMfcteWR 
ft, ii7XlSt 3 0 5 0 r p mfXt'ya- hU O 
t, ^ T' 8 0 °C X 5 5h 2 5 0 °C X 1 Hffg/jnfMf S C 

#y>r5 n^iA-3^ffli\ n i fcia«Lfc3ii 



2 9 3) fc^Lfc&fe/l/fcflsjjSLfc. CtiBOttfi-b 

5 if y^fftfe nm^ < iK n?\ js— t 

SfaLT^SCkiffimZtirc, ^HHgrSfcj; 
2° x ift2Mil. 0° , ift3 7ttl. 1° X3o 

<o , {&^M®m\amw%feicmt>nx^% c t mms 
[0073] s&t, mmmcii^zmmftfttmu 

^©£{fc*fWr*fci&, g*H-tr;l/#9 5°(rei o 

l 2 0 °CT? 1 mm, 1 2 0 °CX 6 Pel JH&j&nlft 
[0 0 7 4] ffe§|$J5 

yflj^fflt/^ i fciBlg©*ff- i fc<i;a-W 2 T-^if y^* 

ffiffl L , 2 i: HSIfc And, 33 * tf 7 If 

And tm8WUDXljk<om%S£%%*fro ^TtHD? 

ii© ^ if y ymmicttir& s ^-m^mmicm^ * c 

[0 0 7 5] 
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[S3] 



S3. A n d twmn<DX\sft 







And 






(mm) 


(am) 


C ) 




4 6. 6 


0.5 7 


0. 2 


*ff2 


114.6 


0.8 3 


0. 2 



[0 0 7 6] HStW6 10* 

at 1 fcte*<^fr 1 zywrnxtmhit. c © «t 5 

t^e'y^iKn/iMoiKi. 5^m©X"V- 
■9-— *«A/T?> &S«©vH>^?3fotfWfc&3<fc'5 

fcli^vrr, •ot^sftBWttJKft ow^ttilz 1 1 - 

3 4 8 9) £r£ALT, Sffi^f t^JUz^ff « U 
fc. c ©^;U©Kft:K/i£{l7fcMlk: <fc D SIR L/c fc 

[o o 7 7] tmmi 20 

'>75/i ? 7i^l'X-f;l/2 0. Og (0. WV) 

ti, 2, 3, 4-i'^o^yfF7*;^>'iri 

*#J19. 2g(0. 0 9 8^)1) #NMP 3 4 3. 5 
gff, ffi&TM 0BfH8KJS*^KU^5 FMIKf* OKU 

fcjgfrU jlTcffiJtO. 98d 1/g (iifiO. 5g/ 
d K NM Pcft 3 0 °C) ©KU-T 5 FMIft^SSttS 

[0 0 7 8] COM^NMPfei^BSCil^I 
(fi«j± 80 : 20) fc <£ D 3 mm%K^m 30 
fl, ^XSfitc 3 0 0 0 r p m^Xlfyn- h U O 

0 W 5 ft, 2 5 0 °CT? 1 mfflMWWm?5 d 
E£DJ?£ 1 0 0 0A©*°U^F§|;«£L/co C© 
>«ffit/\ *t 1 1 1*5 

Ky^MlftO?, 5 0 ^m©X^-t>-* 

4. And iifSHOXU^ 



OW^ttKZ L I - 2 2 9 3) ^aALKH-b 
;l/*ffe« Ofe. c ©^^©Kftm^iMieiiT:- 

as l/c t c zxm ©fc^ta— fteifii* l r ^ s c t # 

Btig£ft/c 0 Hfcc©-fe;Me-oi/>T\ ^Htlll^rSfc.fcD 
^©ffl$El^£M/gL/c£C3> 3. 6° r-fco 
/co J5fcC0»»-b4/*i 2 0°c, iB#r^-yycpT 

M?ML/c©l5, E^«H^fl^iia^7:«b/c 

tcz, 4. r i^atcfcoTMMErsi^^ 

[0 0 7 9] tiMM2 

tmm i mm l fc^ u 5 km© ?b»c * § 
^«g©EiRH£*3wrs fc», jH y-r$ kjk* u-a 
yflj^m^S? i fclB«©*# i fej;tf»3f7E'y^ 

MILv i!i2c|I|IfcAnd, fc<fctfiSB$fl£:v£ 

And tmfflm<nxisftmmffi%z^'?<, ^-rn©^ 

£ y -oXt> And ttBVhS < , $ /iiSfBtt© 

mmKM*?% , m-mm±-m& > c t &mk3 n/c D 

[0 0 8 0] 
[«4] 







And 


SfIM©XVjS| 




(mm) 


(nm) 


C ) 




4 6.6 


0. 1 3 


1 0. 6 


*ft3 


2 6 3. 2 


0.2 0 


5. 4 



[0 0 8 1] Jt«W3 

imm 1 fcE« U of 5 FSI^tM p 

a 1 ECK©*ff 1 T*v Uy^i61*ibft, C ©.fc 5 

fc7try^«ia*nfc#4fo*fE* 1 . 5 /im©x^- 
A/ r% ^s-ie«© ^ if y ^iSij^w fc a ^> «t ^ 

tcfi*fir, o^^tif^tt^ (f'yVttiCS-l 

0 14) ^raAOr, iSSBseflaift-fe^fcflsKLfc. 50 



c © -b;i/©E[S]m^fM^§if«fc i 0 ffiK l fc c 
[0 0 8 2] tttS!M4 

2, 2-tTX [4- (4-75/7x/+i/) 

0g (0. 1^;!/) t 1 , 2, 3, 
4-^o7*^yf h7/j;i/^vir iS7j<t(i 9. 2g 
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(0. 0 9 SNMP3 4 1.2 gr-K mMX~2 

msKi&-£^*° v / s. fm.«* (t° vr^vtw mm 

m 1.0 d 1 / g (MS 0 . -5 g/d 1 s NMP tf» 3- 0 
°C) O^U-T5 KM8ft*B3tt&< #3 £ ttfX*% 

fro 

[00 8 3] £ <DmW.tt NMPfeitfBS ©jg^JSjg 
(Hit8 0 : 2 0) k:<fc 9 EHJfefr 3 
fS, ^7Xiifc 2 8 0 0 r p m7?Xlf yn— hU o 

^ t? 8 o °c 7? 5 $h 250 °c 7? i sf ra/jnMn^r s c t 10 

fc£DJ¥2 1 0 0 0 AflD^U-r 5 FJH^MLfco 

await* u-a a i fcia«L/c^# i atf 

^ff 3 7?c3 If V ^fflS L,tc<D%, <Dgfi££ 50/im 
CD *«Ay"T?-5 If y ^73 WW k: L T#I& 

3fct\ ot^-ei«H C*;i/*tfcHZ l 1-2293) ^. 
A LSiiHr;I/*ffe« L fe 0 c ©Kfi-b;I/©ei$FKI8*ffi| 

«»«M«n?ttK bfrt£?> xm<D& 1 ^m-&m&i* l x 

fiStc «fc t> JKi&©ia»E[Stfi *8Bse L It t £ 5 » *fr 1 
7?{±4. 2° , &{$37?fi3. lT-feofco Mfcd6O^*20 

S5. A n d fciHi«lOXl/ft 
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* It-tr;^ 1 2 0°C, 1 W^-7ycpt'ttttIUitff) 

ESfc «fc 5 WLM& fflmftM *iJ/E Lftti:^ 1 
T?tt6. 2° , iff3t'B5. 4° fcftO, ^©Sfccfc 

CO 0 8 4] MM5 
it«W 4 KMm L fr si? 'M 5 FJH© 9 VT > ?li(c j; 5 

y**fflir^s 1 icmmwt u 2 & kxim^ 3 7? 
5 if y vwm u mm&i 2 1 mmic And, * <t cbbs 

W^^ifyy^^^cDXU^^iJ^b/co Sts 
tq^ttS And fcHfflttOXUftOfflJSR**^,, ^ 
f'no^lfy^ff-e^oTfe A n dfflfctlt&W'M 

Co 0 8 5] 
CS5] 



5 If y ?m\- 5Ky /Jt And xvn 
(mm) (nm) C ) 



^ 1 46.6 0.46 0.7 

^ff 2 1 1 4.6 0.4 7 0.8 

*ft 3 2 6 3.2 0.4 0 0.8 



CO 0 8 6] tfc«tf|6 30 
a l 1 7?c? If y /MH^SS Lfco c co J; o 

ic^\£y^m^nfr^<Dm^ 1 . 5 p mcox-^- 
y—%mfuX\ #««<d/ if y m fcfta J; 3 

(cffi^jATs o</>7??iSSf*ffi&JI OW^tfcHZ L i - 
3 4 8 9) *!$ALT\ afflSSft}RiB , fe;I/*ff«!L/ 

£6, mswvyvirxm, mwkmmwsn, mm 

CO 0 8 7] tWJ7 40 
1, 6-^75/^^-^11. 6g (0. l^lV) t 
I, 2, 3, 4 -i/^tff^y-T h7*M^ir fi|7i< 
#5 19. 2 g (0. 0 9 8-e/W *NMP 17 4. 5 g 
tp, W.UX I OBmR&Z&XV'fS FtdlW* (4?U7 

fi, 1, 6-/7 5/^^yc0i§S'|i^«^/cJ6tig 



•/-co aaofeStKO^U-f^FWjBftO-MfcUr, it 
TcfeJgO. 5dl/g (mmo. 5 g/d 1 N NMPcfJ 
3 0 °C) U / 5 FMIKf*^#/co 
[0 0 8 8] C©»«*NMPfeJ;tfBS©ig'&}S» 
«»it 8 0 : 2 0) fc*?)»H?g^6**%fcflMR 

-M'yxmmc 3 0 0 0 r p m7?Xtfyn- h o 
^7? 8 0 °C7? 5 fa 2 5 0 °CX 1 ^IHidRlffi9f ^> C i: 
<t 0 1 0 0 0 A U / 5 Fffl^ffM LTco C « 

iik u-3y^ffli\ a i fcte»b/c*ff i t?5 

-*^T^ if y *fft$tftfc¥fflc LXMfriLX, "D^ 
XmM, {*)V5 J {mz L I - 2 2 9 3) ^itALM-b 
t/co c ©*fi*;l/OEift«^fil«aiflttlT? 
ffi^ L/c t £ 5^PB©ai/^— ftEiSi* 0Tt^4 c 4:*^ 
MtS^n/'co HtCfiD-b/t/fcov^r, ISH@KffifcJ:f5 
»a<D«»ElSlft*8HSbfcfcC5s l. 9° ^-feo 

/Co 

CO 0 8 9] MicCCOffcg-t';!/^ 1 2 0 °C> 1 EffF^- 

/ y if -efin^Ms u /c© e , mfawmmytwmmxm 

mLfrt£Z, kM<Dr^i%~f£mfcl*LX^fct>\ £ 
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wimhfctcz, 2. 5° r*feD> mmc&ixmm 

CO 0 9 0] J£WJ8 

1, 5-£X (4-T5/7xy4 i v') 4. 
2g (0. i€;W fcifn>iyy h»rlfi*W2 l. 8 
g (0. 0 9 6^W 4NMP2 6 0. 6gtf, 
1 0 Bff^JS^ 'J 4 5 FMIEf* Oi* U75y^») 

mmttrnMLtco m^R&mm^-^mni', s 10 

T^ftSO. 94dl/g MO. 5g/dK NMP 

* 3 o °o u w 5 mwm%wm.BL< #* 

[0 0 9 1] CO»JK*NMPfcJ:tfB S(Dig-&^S 
(Mi±8 0 : 2 0) »c<fc!)i8BJ&#4m*%lc#«? 
^> ^7XI»C4 5 00 r pmT'Xlfyn-hU 

B.Q. And tj@fitt©XVH 
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^7 8 0 °CT' 5 5a\ 2 5 0 °CX 1 Bf FattBi^af S C 
t±D**1 00 0A©#U^5KIII«^jaLfc, C(0 

*a«©xi4i©iiiisie««^j". St 7e y^?fijSOTS 

^ff3fc:fc^T«+5^£*^A n cUftflW&ft* S 
tfc««33<^ H'y^&S^ft 1 *5 .fctgfcff 2 Tffct A n 

[0 0 9 2] 
[H6] 



7E"V^ft ^H'y^Jt And Jgfflitt^Xb^ 
(mm) (nm) (° ) 



1 46.6 0.39 0.8 

2 114.6 0.60 0.7 
2kft3 263.2 1.21 0.3 



[0 0 9 3] 

fc#bTiltftOiS--ftEl«l4*S«nfc«E*ElfiF«l*tl 



7py h^-y©Mt 

=f-mmmmmmmz2^i& 1 a &f 1 wwiii 1-9-2 

X*«5S^tt^^W^F)Trt (72)^HJ!# ®cOj Wr- 

mmfflg MB %m #^/l|jR7<ftr{JtSK2786-4-211 
TStm»«mtWBT722#ttfl 1 Bilft^ F^-A(##) 2H090 HB08Y HB09Y HB10Y HC05 

XatSS^atfi^Bfiflfflfrt HC06 HD15 KA13 MA11 MB01 

(3Z)mm S »# 4J043 PA02 QB15 QB26 QB31 RA34 

=P*K»^n7ff#BT722|fft6 1 Blftf SA06 SB01 TA14 TA22 TB01 

XSSftSdtttfi^SH^EBfrt UA022 UA122 UA131 UB011 

UB171 ZA41 ZA42 ZA55 
ZB23 



